DEVELOPMENT DATA
This data sheet contains advance information and TDA5709
specifications are subject to change without notice.

RADIAL ERROR SIGNAL PROCESSOR
FOR COMPACT DISC PLAYERS

GENERAL DESCRIPTION

The TDA5709 is a bipolar integrated circuit which provides control signals for the radial motor.
These control signals are generated from radial error signals received from a photo-diode signal
processor {TDAB708), and velocity control signals from the control processor.

Features

Tracking error processor with automatic asymmetry control

A.G.C. circuitry with automatic start-up and wobble generator

Tracking control for fast forward/reverse scan, search, repeat and pause functions
TTL compatible digital input/output

Digitalized tracking error signal

Possibility for car application

QUICK REFERENCE DATA

Supply voltage range Vpop—VRB 8t0o 13 V
Quiescent supply current lo typ. 6 mA
Operating ambient temperature range Tamb —30to +85 OC
PACKAGE OUTLINE

20-lead DIL; plastic {SOT 146).
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Fig. 1 Block diagram.

1368 July 198ﬂ (



Radial error signal processor for compact disc players TDAS5709

DEVELOPMENT DATA

PIN DESCRIPTION

Pin No.

® ~N O TR WN =

N) = w3 a3 o e 3 s
O ©W W ~NOO A WN =2 O ©

Symbol
Re2
CHpPF
REdig
Coffset
Cagc
VDD
REout
RElag
Clag
DAC
VeB
BO

B1

B2

B3

Rosc
Vet
Cosc2 l

Cosc1 J
Rel

Description

Input for amplified currents from photo diodes D1 and D2
High-pass filter for Re1 and Re2, used for radial offset control
Digital output of sign (Re2 — Re1)

Offset control input for radial offset

Gain controf input for radial error signal

Positive supply voltage

Current output of amplified (Re2 — Re1) input currents
Voltage output of integrated {Re2 — Re1) input currents
Integrator capacitor for (Rel — Re2) input currents
Current output for track jumping {3% bits)

Negative supply connection (also substrate connection)

Input control bits for off-, catch-, play-status and DAC output current

Biassing resistor for oscillator frequency and internal amplitude

Intermediate supply volitage
Frequency setting capacitors for oscillator

Input for amplified currents from photo-diodes D3 and D4

Re2 [1 | U [20] Rer
Chpr [ 2] 19] Cosc
RE dig E E] Cosc2

Coffset [4] E] Vret

Cage 5] [16] Rose

voo [5] TDA5709 2] oo

REout [ 7 | [14] B2

RElag [ 8 | [13] &
Ciag [ 9] E BO

pAc [10] 7] Ves

7297130

Fig. 2 Pinning diagram.
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TDA5709

RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134)

Supply voltage range (Vpp — Vgg)

pin 6 — pin 11 Vpp—-Veg —-03to +13 V
TFotal power dissipation Piot see Fig. 3
Storage temperature range Tstg —55to0 + 1560 ©C
Operating ambient temperature range Tamb —30to +85 OC
Operating junction temperature Ti max. 150 °C

THERMAL RESISTANCE
From junction to ambient Rthj-a = 72 K/MW

7297129
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Fig. 3 Power derating curve.
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Radial error signal processor for compact disc players

DEVELOPMENT DATA

CHARACTERISTICS

TDA5709

Vpp=+5V;Vgg=—5V, Tagmp = 250C; Vief =0 V; Rgge = 24 k&2; all voltages with respect to

Vyef; unless otherwise specified.

parameter symbo! min. typ. max. unit
Supplies
Supply voltage
pin 6 — pin 11 {(Vpp — Vgg!) 8 - 13 \
pin 17 — pin 11 {V e — VB! 45 5,0 55 \Y
Quiescent supply current la — 6 - mA
REdig output (pin 3)
Output voltage level
HIGH (note 1; C) VREdig Vief +2,4 — - V]
LOW (note 1; A) VREdig | Vref =03 | — Vyef + 0,4 \
LOW (note 1;B) VREdig VBB - Vgg+04 \
Output current
sink current (note 1; A or B} IREdig 400 - - uA
source current (note 1; C) IREdig | — —150 | —560 uA
Digital inputs (pins 12 to 15)
BO, B1, B2 and B3
Input voltage HIGH (note 2) Vg Vief+2 — VpD \%
Input voltage LOW (note 2) Vg Vg +2 - Vief +0,8 v
Input voltage HIGH (note 3) \'Z:) Vgg +2 - VbD \%
Input voltage LOW {note 3) \'/: veg—-03 | — Vgg+ 0.8 \"
Input current
at Vg = HIGH g - 0 — HA
at Vg = LOW g — - -10 uA
DAC output (pin 10)
Qutput voltage range
at Ipac =+ 150 pA (sink current} VpAC Vgg+15 | — VpbD \
at Ipac = — 150 pA (source current) | Vpac VB - Vpp —1 A
Output impedance
atIpac = 200 pA IZpac! | — 50 - MQ
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TDAS5709

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
DAC output {continued)
Ratio of output current
pin 10 to pin 16 (see Table 1) AT 36 4 4,4
-4,6 —4 -34
0.9 1 1.1
-1,2 -1 -0,8
0,68 0,75 0,82
-0,86 | —-0,75 -0,64
0,45 0,5 0,55
-058 |05 -0,42
0,23 0,25 0,27
-0,29 {-0,25 -0,2
Analogue input {pin 16)
Input voltage level VRosc — veg+ 1.2 - \'
Input current level IRosc — —b0 — pA
Radial error inputs
{Re1 pin 20, Re2 pin 1)
Input voltage level
atlget, IRe2 = —105 pA VRel: VRe2 — Vgg t+ 1.4 - \%
Input current IRe1- |Re2 - 105 - HA
Input impedance IZRe1l. 1ZRe2! | — 1 - k&2
Gain control input {pin 5}
Input voltage for
minimum radial gain VCage - vgg +3.5 - \'
maximum radial gain VCage - Vg + 5.6 - \
Input impedance IZCagc| — 20 - MQ
Offset control (pin 4)
Qutput current
atIggt = lRe2 = —105 pA;
Veosc1 = VCosc2 = Vref —lcoffset - 0,25 - pA
Input voltage for
maximum amplification Re1 Voffset - Vief —1 - \%
minimum amplification Re2 VCoffset - Vief —1 - \
minimum amplification Rel Voffset - Viei+1 - \%
maximum amplification Re2 Veoffset — Vief + 1 — A
Input impedance lZcoffset! - 30 - M
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Radial error signal processor for compact disc players

TDAS709

DEVELOPMENT DATA

parameter symbol min. typ. max. unit
High-pass filter (pin 2)
Voltage level
atlRe1 = IRe2 =0 VHPF |~ Vep+28 |~ v
Impedance Zupe! |- 5 — k&
Oscillator
{Cgscl Pin 19, Coge2 pin 18}
Linear input voltage range
Veosch VCosc2 VGosc Vief—2 |- Vref+2 A
RElag voltage output {pin 8)
Output voltage range
at IRElag = + 200 A (sink current) | VRElag | VBB *+ 15 |— VbD \
at RE[ag = —200 pA (source current) VRElag | VBB — Vpp -1 \%
Maximum source current output IRElag - -2,5 - mA
Maximum sink current output IRElag - 4 - mA
Output impedance (f <10 kHz)
with RElag switched on |ZRElag! |— - 50 Q
with RElag switched off |ZREIag| 1 - - M2
REout push-pull current output {(pin 7}
Output voltage range
at IREout = T 40 pA (sink current) VREout |VBB*+ 1.5 |- VpD v
at IREout = —40 KA (source current) | VREout | VBB - Vpp —1 v
Output impedance IZREout! | — 2 - M
Clag push-pull current output/voltage
input (pin 9)
QOutput voltage range
at Icjag = + 4 pA (sink current) VClag vggt 15| - VDD v
at Igjag = —4 uA (source current} VClag VgB - Vpp—-15 |V
Output impedance IZclagl |~ 15 - M

\ (July 1985
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TDAS709

CHARACTERISTICS {continued)

parameter symbol min. typ. max. unit
TRANSFER SPECIFICATIONS
Oscillator {pins 19, 18)
(Voscl Vosc2: —2 V1o +2 V)
Transconductance factor
ICosc2
* Rosc - 0,48 —
VCoscl
l
\f:osc1 Rosc _ _0,48 _
Cosc2
Amplitude stabilization
losc1 = fVosc1) at Vegge2 =0
Vosc1 =0V losc1 - 0.1 - HA
Vosc1 =+ 087V fosc1 - My + 1,4 - LA
Vosc1=—087V losc1 - Mz —14 - uA
Vose1=+1.2V (note 4) losct - Mo — uA
Vosc1 =—1.2V losci - M2 - uA
Vosc1 =+ 1.8V losc1 - M2 -35 - BA
Vosc1 =—1.8V losc1 - M5 + 3,5 — BA
Amplitude stabilization
losc2 = f{Vosc2) at Veose1 =0
Vosc2=0V losc2 - 0.1 - LA
Vose2 =+087V losc2 - Mz + 1,4 — HA
Vgse2 = —087V losc2 - M3 —1,4 — HA
Vose2 =+ 1.2V (note 5) losc2 - M3 — uA
Vosc2=—1.2V losc2 - M3 - uA
Vosc2 =+ 18V tosc2 - M3 —3,5 - nA
Vosc2=—18V losc2 - M3 + 3,6 - MA
Transconductance factor
IClag
Vosc1 08¢
with test on; radial off;
IRe1 = IRe2=0 - —~0,08 -
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Radial error signal processor for compact disc players

TDA5709

DEVELOPMENT DATA

parameter

symbol

min.

typ.

max.

unit

Transconductance factor
IClag

Vosct
with lag on; radial on;
IRe1=1Re2=0

OsC

Transconductance factor
'REout
\_/osc2

with radial on; IRe1 = IRe2 =0
IREout

Vosc1
with radial on; IRg1 = IRe2 =0

0sC

’ ROSC

Transconductance factor

|
Coffset 'R

VCosc2
with radial on; IReq1 = IRe2 =0
at |ypf = 30 uA
at lqpr =0 wA
at Iypg = —30 wA

osc

with radial off; IRg1 = IRe2 =0
at IypF = 30 uA

Transconductance factor

[Coffset

Vosc1
with radial on; IRg1 = IRe2 = 0
at lypF =30 A

R osc

with radial off; IRe1 = IRe2 =0
at IypF = 30 uA

Transconductance factor

lagc

VCose1 '
with radiat on; Vagc =056V,

Veoffset = VCasc2 =0 V
atIge1 =—150uA;IRe2 =0

ROSC

at IRe1 = IRe2 = —100 uA
atIRe1 = 0; IRe2 = —150 pA

—0,08

08

0,48

—0,48

0,08

-0,48
note 6
+0,48

\ (July 1985
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TDAS5709

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit

Transconductance factor

Iagc

Vcosc2
with radial on; Vagc =05V;
Voffset = VCosc1 =0V

) ROSC

at IRg1 = —150 uA;IRe2 =0 - —0,48 -
at Ige1 = IRe2 = —100 uA — 0 —
at Igeq =0; IRep = —150 pA — +0,48 -

Transfer Ciag - RElag

\Y
RElag ; at frequencies < 10 kHz
VClag

with lag short-circuit off;
RElag output on - 1 -

Slew rate

RElag amplifier
with lag short-circuit off;
RElag output on SR — 04 — V/us

Switch lag short-circuit
AVCIag

Impedance
AIClag

with lag short-circuit on;
||Clag| <10 pA |Zlag sc! — — 1 k&2

Offset |VCIag — Vel

with lag short-circuit on;

ICiag = 0 uA IVRElag! - - 10 mV
Transfer resistance (Re1, Re2 to Cpf)

AVCHPF
—_— - 2,5 - k§2
Aliget + IRe2!

Gain (Rel, Re2 to REout)
AlREout
AllRe1 - IRe2)
with lag short-circuit on; radial on;

Voffset = Vosc1 = Vosc2 =0 V
Vage =05V - 5 - times
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Radial error signal processor for compact disc players

TDA5709

DEVELOPMENT DATA

parameter

symbol

min.

typ. max.

unit

Offset current RE

Offset current
with lag short-circuit on; radial on;
Veoffset = Voscl = Vosc2 =0V

agczof
at Ige1 = IRe2 = 100 pA

Gain (Re1, Re2 to Cyqc)
AICagc

A('Rlﬂ - 'ReQ)
with lag short-circuit on; radial on;
Voffset = (see note 7);

Vage = 0.5 Vi Veose1 =0 Vi
VCosc2 = 1.2V;
A(lRe1 — 1Re2) =8 1A

AICagc

A(lRe1 — IRe2)
with lag short-circuit on; radial on;
Voffset = (note 7);

Vage = 05 ViVeose1 =0 Vs
VCosc2 = 1.2 V;
A(lRe2 — IRe1) =8 pA

at Ige1 = —104 uA

at |ggy = —104 A

Offset current 'Cagc

Offset current
with lag short-circuit on; radial on;
VCosc1 =0V VCose2 =0V

Vagc =05V
at IRe1 = IRe2 = —100 nA

Transconductance factor
AlRE * VRANGE
Ttot * VCoffset
with Vogse1 = Veose2 =0 V;
radial on; Vagc =—3 V;
VRANGE = 1V (internal);
ltot = IRe1 * |Re2
at IRe1 = 1Re2 = —100 A
21RE * VRANGE
ltot * VCoftfset
with Vgosel = Veosc2 =0 Vi
radial on; V¢ = VBB;
VRANGE = 1V linternal);

ltot = IRe1 * IRe2
atIRe1 = IRe2 = —100 pA

ICagc

uA

times

times

HA

w (July 1985
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TDA5709

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
Gain control current |5qc
Iagc_
with VCosc1 = VCose2 =0 Vi Vage =05 V;
radial off; Voo ifeet =0 V
at IRgtot = 200 uA; IRe1 — IRe2 = 35 LA lage - 0 - HA
at IREtot = 200 pA; IRe1 — IRe2 = 65 1A tage - 50 - pA

Notes to the characteristics
1. REdig output conditions:

A: IRe1 > IRe2 * 5 #A; Veoffset = Vref; BOand B1 and B2 and B3> Vgg + 2,0 V.
B: IRe1 > 1Re2 + 5 MA; VCoffset = Vrefs BOor Bl orB2or B3 <Vgg + 0,8 V.

C: IRe2 > IRe1 *+ 5 BA; Vcoffset = Vref: don't cares for BO, B1, B2 and B3.

2. In the "home’ application all logical inputs BQ, B1, B2 and B3 must be > Vgg +2 V.

v
6 | Ve0
v,
TDA5709 171 Kov
v |5VETO%
11|VBE

8V <Vpp <13V

7287131

Fig. 4 TDA5709 'home’ application.

3. In the ‘car’ application one or more of the logical inputs BO, B1, B2, B3 must be <Vgg + 0,8 V.

v
TDA5708 17 et

5V+10%

8V <Vpp <13V

—Nov

7Z97132

Fig. 5 TDAB709 ‘car’ application.

4. M5 is the measured value of lgge1 at Vgge1 =0 V.
5. M3 is the measured value of |5ge2 at Vg = 0 V.
6. Parabolic curve.

7. VCoffset Must be adjusted so that Ig|ag = 4 pA.
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Radial error signal processor for compact disc players TDAS709
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7297128
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Fig. 6 Amplitude stabilization {typical curve}.

Table 1 Truth table for DAC output current

type DAC logical inputs internal switches
names output | gg B1 B2 | B3 | Ilag lag | rad test | output
(nA)* sfc RElag
OFF 0 0 0 0 0 off on off off off
CATCH a 0 0 0 1 off on on off off
PUSH —-200 0 0 1 0 off on off off off
{kick} —200 0 0 1 1 off off off off on
PULL 50 Q 1 0 Q off on off off off
PULL 375 0 1 0 1 off on off off off
PULL 25 4] 1 1 0 off on off off off
PULL 12,5 4] 1 1 1 off on off off off
PUSH —50 1 0 0 0 off on off off off
PUSH -37,5 1 0 0 1 off on off off off
PUSH -25 1 0 1 0 off on off off off
PUSH -12,5 1 0 1 1 off on off off off
PULL 200 1 1 0 0 off on off off off
{kick) 200 1 1 0 1 off off off off on
play 0 1 1 1 0 on off on off on
test** 0 1 1 1 1 off off off on on
Where:

0 = input voltage LOW; 1 = input voltage HIGH.
*  With Rpge =24 k2.
** Non-proper operating of output REdig if the logical zero is close to Vgp.
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